Abstract. This paper uses the coupling degree and coordination model to study the spatial allocation of rural human resources in Jiangxi Province. The result indicates that The aging trend is significantly different between different regions of Jiangxi province from 2000 to 2010. As the time goes, the aging problem in Jiangxi province has increased. Meanwhile, the serious agricultural labor loss and the increasing pressure of per capita arable land result the increasing mismatch between human resources and cultivated land resources which become an important factor restricting the agricultural development of Jiangxi Province.
Introduction
Population aging in rural areas has become a key factor affecting poverty in most rural areas. The Party's "Nineteenth National Congress" report puts forward the strategy of rural revitalization, pointing out that the "three rural" (agriculture, rural, and peasant) issues are fundamental issues related to the national economy and the people's livelihood. It is particularly important to study the spatial difference of rural population aging and its impact on agricultural modernization, and propose the corresponding rural revitalization path [1] . Agricultural labor is an indispensable resource in agricultural production activities, and the loss of rural labor has become a hot topic in recent years [2] . Whether the agricultural labor force can be transferred to non-agricultural agriculture and then promote the adaptive adjustment of the proportion of labor and cultivation has become an important prerequisite for ensuring the orderly development of the rural system [3] . Cultivated land and agricultural labor have become an important part of the study of human-land relationship in rural areas. This study uses the coupled model to explore the relationship between cultivated land and population in the county unit of Jiangxi Province, aiming at revealing the status of human resource allocation in the context of rural aging in Jiangxi Province, and providing a reference for rural revitalization in Jiangxi Province.
Data Sources and Methods

Data Sources
This paper selects 91 counties and cities in Jiangxi Province (the administrative districts of prefecture-level cities are merged into the city) as the research object. The land data in this research include the land use and the corresponding topographic data of Jiangxi Province in 2000 and 2010 . The population data are from the fifth and sixth census of Jiangxi Province.
Spatial Measurement Model
①Standard deviation ellipse Standard Deviation Ellipse and its center of gravity's rotation angle θ, standard deviation along the minor axis (long axis) and standard deviation along the minor axis (short axis) can quantitatively explain the directionality and spread of the spatial distribution of the data. The center of gravity refers to the average position of the overall area and it can evaluate the centrality of the universe well. The center of gravity refers to the average position of the overall area to evaluate the centrality of the universe.
②Cold-hot spot analysis The Statistical index Getis-Ord [4] can be used to judge the heterogeneity of regional space and verify that local units whether have a high and low value of significant aggregation. It's standard form can be expressed as follow:
(1) where as standardized processing results of , as the mathematical expectation of , as the coefficient of variation of . > 0 indicates that the value around the i position is high, and occurs a high value space agglomeration. < 0 indicates that the value around the i position is low, and occurs a low value space agglomeration.
③Coupling model Coupling stems from a concept in physics that represents a dynamic association of interdependence, coordination, and mutual promotion under the benign interaction between subsystems [5] . This paper reveals the spatial pattern of interaction between population and cultivated land by the spatial and temporal evolution of the degree of coupling.
We use the concept of coupling coordination degree to quantify the interaction between population and cultivated land in Jiangxi Province. The corresponding formula as follow: (2) where C as the coupling coordination index and satisfied C∈[0, 1], k as the adjustment factor and k=4 in this paper.
We introduce the the development model as follow:
(3) where T as the development of population and cultivated land, the meaning of other symbol are same to the above section.
Then we introduce the coupling coordinated development model as follow:
(4) where C as the degree of coupling, T as the comprehensive coordination index of population and cultivated land, α and β as undetermined coefficient. In this paper, we set the population and cultivated land as equally important, so set α = β = 0.5.
Temporal and Spatial Characteristics of Rural Aging in Jiangxi Province
In 2000, The County which has more than 40,000 of the rural elderly population accounted for about 10% of the total in Jiang Xi. In the spatial distribution ( Fig. 1) , the rural elderly population is concentrated in the Poyang Lake Plain in the northern part of Jiangxi Province, with a small distribution in the central and southern regions. In 2000, The County which has more than 40,000 of the rural elderly population accounted for about 20% of the total. The high value of the elderly population is concentrated in the northern and southern parts of Jiangxi Province. The elderly population in the northern part of the country has increased significantly, and the elderly population in the central region is still small. From the perspective of the aging index, from 2000 to 2010, the province's aging index (ie, the proportion of the elderly population aged 65 and over) increased from 6.29% to 7.76%, and the degree of aging was deepened. Combined with the standard deviation elliptical space analysis method, it can be seen from Fig. 2 that from 2000 to 2010, the standard deviation ellipse shifts from west to east, and is mainly located in the north-central part of Jiangxi Province, indicating that the aging trend has gradually spread from west to east, The difference between The West and The East is significant. Analysis of the cold hotspot pattern of the rural age ratio in the county of Jiangxi Province ( Figure  3 ), In 2000 and 2010, the cold hot spot pattern of the aging index of Jiangxi Province was distributed in a ring shape, basically forming a spatial pattern of hot-sub-hot-sub-cold-cold-point distribution, and the difference between east and west was significant, forming a hot spot in the western part of Jiangxi Province. the cold spot in the east.
Spatial-Temporal Coupling Analysis of Rural Agricultural Labor Force-Cultivated Land in Jiangxi Province
Overview of Cultivated Land and Labor Force in Jiangxi Province
According to the land use data of Jiangxi Province in 2000 and 2010, the cultivated land decreased by 0.7% in 10 years. The overall cultivated land pattern (Fig. 4) is more in the north and less in the south. The counties with relatively high cultivated land are mostly distributed around the Poyang Lake Plain. The terrain is flat, the river network is dense, and there are many small lakes, which are suitable for farming. The southern part of Jiangxi Province is located in the hilly terrain of the mountains, with many mountains and few plains. The area of cultivated land is small and the reserve resources of cultivated land are insufficient. The spatial distribution of agricultural labor (Fig.5 ) is more consistent with the distribution of cultivated land in the province. The labor force is mainly distributed in the plains of the province, and it is sparsely distributed in mountainous areas. In 2000, the low-value distribution was distributed in the central part, and the high value was distributed in the spatial distribution of the south and the north. In 2010, the rural agricultural labor force in the province was seriously lost, and the high-value labor area was significantly reduced. Combined with the distribution map of the rural agricultural labor force in 2000 and 2010, the labor loss in the main cultivated land distribution areas in the northern part of Jiangxi Province is serious, and there is a gathering situation in the spatial distribution. The loss of labor will inevitably lead to an increase of the per capita arable land area, which will lead to an increase in the pressure on the labor force. 
Analysis of Spatial Pattern about the Rural Agricultural Labor Force-Cultivated Land Coupling in Jiangxi Province
In general, the spatial distribution of the coordinated development of rural labor-farmland in Jiangxi Province in 2000 and 2010 showed a very uneven state. In 2000, the county's county-wide coupling average was 0.518. The province was in the intermediate stage of coupling and coordination development from the overall level, and the matching between labor and cultivated land was still in the stage of improvement. In 2010, the degree of coupling and coordination development of counties in the province fell to 0.490, and the degree of coupling and coordinated development in the province was significantly weakened.
In 2000, the higher value areas of coupling and coordination development were located in the northern part of Jiangxi Province, with more agglomeration distributed around the Poyang Lake Plain, while Nanchang City District became a "squatting land". The high value area was similar in the Ganzhou-Ji'an-Fuzhou region like a northwest-southeast trending strip; In 2010, the development of coupling and coordination showed a more uncertain development trend than in 2000. Most of the county-coordinated coordinated development indexes have declined more or less, and the peak area has been greatly reduced, but it is still in the periphery of Nanchang City, and the uplift area fracture. Poyang Lake plains coupled coordination of county weakened significantly, Ganzhou-Ji'an-Fuzhou Area of high value bands disappeared degenerated into sporadic massive distribution. The area which the coupling and development degree reduced belongs to the high value area of cultivated land in the province. The decrease of this value means that the matching degree between the population and cultivated land in the main cultivated areas in Jiangxi Province is reduced, and the labor shortage required for cultivated land is increased. Combined with the two-year coupling coordination degree and the topography in Jiangxi Province, the development of coupling coordination degree in the plain area of Jiangxi Province is more stable than that in the mountainous area. The plain terrain is flat and the agricultural production conditions are good, while the cultivated land area in the mountainous area is small, and the cultivated land distribution is small. It is scattered and difficult to cultivate, and it has become an important factor in the loss of labor force in mountainous areas. In addition, the areas with lower coupling and coordinated development are mostly distributed on the edge of Jiangxi Province. These areas are more affected by other provinces in the province. The flow situation is more active, and there are more choices in the types of employment, which may lead to the expansion of the local agricultural labor gap. In the past ten years, the highest value, the lowest value and the average index of the coordinated development degree of Jiangxi Province have been reduced, and the coupling coordination degree between the province's labor force and cultivated land has decreased. On the one hand, due to the development of modern agricultural technology in the plain area, the labor required per unit area has declined, and labor spillovers have occurred in some areas, and the degree of coupling and coordination has decreased. On the other hand, most people in mountainous areas choose to go out to work in cities and abandon agricultural farming, which leads to an unsatisfactory agricultural situation. All regions in Jiangxi Province should clarify the root causes of the decline in the coupling degree between labor and cultivated land, so as to better promote the agricultural development of Jiangxi Province.
The Analysis of Aging-Human Resource Collaborative Correlation in Jiangxi Province
Based on the study of aging actual situation and the distribution of human resources in Jiangxi Province, we aimed to explore the intrinsic relationship between labor quality and cultivated land in Jiangxi Province. From the analysis of the aging-human resources synergy value in 2000, the average value is 0.629, which indicates that the overall situation of aging and human resources coordination in the county area of Jiangxi Province is above-average. From the spatial distribution situation in Figure 9 , the coordination situation in the southern part of Jiangxi Province and the central part of Jiangxi Province is better, and the area with good coordination has a large area of block distribution. In the above analysis, The degree of synergy in the areas where labor and cultivated land are well coordinated is rather low, and it becomes a synergistic "low valley" area. As the aging degree deepens, it will become one of the hidden dangers affecting the allocation of human resources.
In 2010, as the degree of aging deepened, the situation of the agricultural labor force intensified and the situation deteriorated further. The average value is 0.598, which is significantly lower than the 2000 value. The areas with reduced coupling in the southern and central parts of Jiangxi Province are mainly prominent in the boundary zone. Compared with the situation in 2000, the blocky areas with good posture have narrowed and separated.
Combined with the above overview and analysis of the labor force, labor loss, aging degree, and cultivated land situation, the plain area with better labor force and cultivated land coupling in the province has a weaker situation in the coupling degree of labor quality and cultivated land. The aging of these areas is more serious, which will not be conducive to the continued advancement of modern agriculture in the plains. In the long run, it will hinder the development of agriculture in the main grain producing areas of our province. The quality of the mountain labor force is rather high, and the degree of aging is better than that of the plain area. There is still potential in agricultural development. In general, the loss of young labor force has forced the elderly group to become the main agricultural production labor force, which has seriously restricted the process of agricultural modernization. As an important factor affecting the allocation of human resources, the problem of aging must be taken seriously.
Conclusion and Suggestion
According to the research in this paper, the aging of Jiangxi Province has gradually affected the allocation of human resources. The outflow of young and middle-aged laborers and the increased aging of the labor force have jointly challenged the agricultural development of Jiangxi Province. As the main grain producing area in Jiangxi Province, the Poyang Lake Plain area in northern Jianxi province has a serious problem of aging and labor outflow. The coordination degree of aging and human resources is worse than the average level of the province, easily resulting the underutilization of cultivated land in this area. The two major problems of the aging of the rural population and the loss of the labor force involve macroeconomic, social, cultural and other fields. We recommend solving from the following aspects. Firstly, rational allocation of existing rural age-appropriate labor force. Secondly, encourage migrant workers to return to their hometowns to start a businesses and consolidate agricultural labor skills. Thirdly, pay attention to the aging of rural population.
